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Construction operation requires several resources such as labor, material,
equipment, space area, and etc. Pilling work is characterized by its high potential
of accidents in construction process. Therefore several concepts are proposed to
reduce and prevent accidents in work operation such as safety manual, safety
training, safety culture, and safety system. However, these concepts have two
main limitations. First, there is a limitation of identifying accidents in each work
process. Previous research studies did not explain the type and the amount of
accidents in each work process. Second, the previous checklist were not
developed from the updated list of accidents that reflect to accidents in detail
process. Therefore, this research aims to (1) identify the potential accidents that
may occur in the work operation process, (2) propose a guideline to reduce
accidents, (3) evaluate risk of accidents, and (4) improve safety checklist. This
research selected case study of piling work because it has high potential risk of
accident. This research methodology started with Job safety analysis (JSA) which
was selected as a tool to identify accidents in each process and the result of this
technique also presented safety measure. List of accidents from job safety
analysis has been evaluated level of risk. The high risk level of accidents was
selected a criterion for selecting safety measures that are required to improve the
safety checklist. Finally, the result shows that the list of accidents in each process
could be benefit for reminding the accidents in each process of piling work.

Improving safety checklist is also useful for reducing accidents in construction site.
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fuzzy Fauneareainuiidniuanulagldng Fuzzy nuuniliieanisneaiieglued

winths (Gurcanti and Mungen 2009)

Ismail wazauz (2012) 1avinn1939e1399 “n1sUsslivinusssuniulasnieniuy
Jadenginssuvasuieniumunneadidlunia®e” nuidediiingUssasdiiouseiliy
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Wavane winstianudAgdeainudasadelunisiinudiuduegluseausi (Ismail,

Ahmad et al. 2012)

El-Mashaleh, Rababeh wag Hyari (2010) Iflausnuideizes “n1suszyndld DEA

lun1siUSeuiieu benchmark ieUsziiiuanudasadelunisinnuneainavesysuian”
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wazAurdkagIsn s lugnisimuuagiiuyseansainaiuainu daendelunis

UfuRauneasne (E-Mashaleh, Rababeh et al. 2010)

Jannadi Lag Assaf (1998) laued1uideiies “n1susziiiuauvasndoes
anmundesnuneaiislulssmaggionsude” yuideivssdiuruaonstludunon
mMsiuneaivesssmagigionsde lagldsenisesaseuiduninsgiulunis
fufiuns lnesiensnsiadeuimuilaeudsy Ol Saudi Arabia Js59us18n15AidALdAay
Fruauaeade Yszneusie nistestulilng dedu/dudundoud indesiioldom
Jowiu niua mnuaverniFeudes suu gunsaliaTesdielih wedesinslug) ufa/iedes
Jou wuunde guamuazaiainis nsvuds saAsu/n3esdnsen LaTosaLAa 1ATossn
91me msdansanuasade gunsailwiiiiansn uazdug enguiiodislasanisieaing
dmiunsfnuillddudenandminnanzTueenvassiafiensyile lnsudasziasenns
Aoai199AREANANLLANAITBIEIALATINTT Tngldinarivuinveddasanis suussunm
foafs uagduruaue Wedszdusziuvesanuasadsluaniuiineains nanisinw
Ffudnsziuauasnfefinuuaninessninlasinisvuslnguazsuindn lng
Tnsamsvuaidnilaedsaziuunisussidiunnulasadeadunisdosiulalng du
aunmuazaiaing wazdunsuImsnuiuaudasefo Tuvnsfinzuuunsszidiu
anuvasadslulasinisvuinlng Saedeazuuunisusuidugeosainauelunniiuy
uenandimadasuiuauduius Spearman Rho yomhsnuianssiulagnduinuas
nMsnadevaLLfigiu dwislassmatsnualvguazauainlaeilufudefunisadusy

VI TURTTINANUAeAdeALANENeY (Jannadi and Assaf 1998)
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a1 (Y

NUITEAUNTUsTENan1uEANUaDAAY 2INNITNUNIVNUITENRIUNING 6
AT wiazeATeldivinsUssdiuaniugaunoaivaneveuln Wy N3
Uszillunmsiugaamnssuneadne nisussliuszaulasinig n1sussifiuseauianssy 1Ju
fu sartUszannsUssidiunaneyssan 1wy Usadudunsvhau Ysediuiutamsssy
anudaende Ussidudunasguilinsasaey nsussiiudaviouiiou udu veneni
nsdenlfiniewdomadalunisussdunanemaia wu T¥sensasaaey (checklist) Tu
msUseidy dethdodmunngmineuazauuztilunsldnuiiAsadesiunsufofaumn
Usggndvimsuseidiuludazdnu nsdseifiuanandedesld Fuzzy Set iiloasuisussiam
Lagsazidennudes nsUssduiausssuaulasadofeonuuaounuideduniual

n1919 DEA 1uasasilalunisussiiudalSunanfiaSouiisu nsussiiumnuvasasdelu
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Yanbin wag Chao (2011) lv1n15398i509 “N15Useyndlduuifn n1syatduiau
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MuuaulaeadeiieUsuUTINMsvihnuresiuaNulaendsnuneadne” nuidedyud
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Weyadukazedumeineiu (1) ngenisiingtfvauasnisinseivesladedwasie

n1sifingURmg (2) wwiAnduyaralunisdanisanudasnds (3) n1sdnnisaulasnde

4

YosiunumenAansaulafujifnulundn nseAusmedinannaniiaunudadug

Y

UszaugURmaunan fiuanudasadedinatailudiudidgyaeinisdnnisaiulasn Saves
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Anulasnnglaegnafiuseansnmeesasans (Yanbin and Chao 2011)
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Conchie, Moon Wag Duncan (2013) letausauide  smwiaudunsidudiisu

Y
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wniulivesiininny aufeswesmandnnisiiuiuniuly asufjiRauidu
wsansaunnfiuly wazdnvuzusuidedwimtinnuluanududin - Jadewmaiiidu

v v o

denarenulasadelun1sufiRauvesdladedudyy nanisdrmaldiaueiuenis

) v v v [

YSuusannudaeadelaglvimmtins e UeRudyysunisinousuuintu wagn1simun

YYU v Y 1 [y '3

anmuindeudadudadeaduayuliivsdudyswivesdnsuidnlunisusuuseay

<

Uaondey nanliimadnsauideduisuilsdmsvesdnsiieduasuanududindiuniy

Y v v

UasnnsrUsAuteyw1 (Conchie, Moon et al. 2013)

Y

Thomas Ng, Cheng, way Skitmore (2005) 1a¥11n15998 “Asaudimsunisussiiiu

v
v AAav

mnuvasnfelumsuiinuvesiiumnneaine” suAdeiliifaguszasdiiiedrsianseud
lUsziunauURnuauaIuvasndunaun1suf iRy (SPE) arsuuuasuniuluiue
UnAsoafitawgains Wnglduuuasuaudmiunisimuinssunisussiiuniulaensdely
gnavnssuieaiaiieldlunisianamssuiuanlusssvesdnsuarlassmslurisUssidiuna
AounsUfTRIL (SPE) anmsdnwmuindadedrdgiliidunseuvssifiunaufifaudu
ANUUaRAfYTEAUDIANSAD N1TUssyndlYdssuuAuUasndeliaesndesiunguui suas
Tan1mun wazn1suURnuuInsgIukastemuuaniuaulaonie d@iulusedulasinis
adudfiliusefiufie nsdawlsuaninnisyieuiifinnnulasass (Thomas Ng, Cheng

et al. 2005)

Ding kavAme (2012) lavinn15398luauddeises “N195suauLdeInIuAITY
Uaondsvasszuusalifiivudeiasuainuuuneaing” Muideiuwluiauissuuaiig
Uaendelaginauanisssynnudesnuanudasnievessuusalniuussuupeuiames
FnouN1INeaslasaINIssalnivudwIary Ingn135eydunseaNkuUNeasIauuTEuL
ABNTILADS MENTHaULazN1IAIUANSRLLRIINLUUNEas19as1elne MLl INaImNT Ty
HANITITENUIIANUFUNUTTENTMUUADATINUAINELIFIUAMLRANAINTNTTTEY

v Y = , v = 1 o ' o Ya
uteyalaegarindy Wunalvaudssnuanudasadslunisneasissalulifuaiunse

seuldlagdnludifaingudeya (Ding, Yu et al. 2012)

Zhong wagamy (2003) latduenisuseiiiuanuvasndslusiuneastalagly 4
Usziannsusedinluanuideses “nsuszifiuanudasadslasenisneasslussinaiu”
av AY vee a v Y a i Y a ay Al
nAdeilladnwinsusziliuamuasadsiuimnssunazlasinisneassluyssmaluluda
AU WenvangURmelununeainvesiu dududsenamduiulaniuasugia lag

dauan1suseiiunudasnds 4 Useinnusenauniy anudasadenaunisuineu
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(safety pre-evaluation)(SPE) n1sUsgiiiuminudasnae Glewadeaulasenis (safety
evaluation on project completion)(SEPC) n15Usgiiiun1nsarunlrudasnnelu
anurlagUu (overall safety evaluation of current status)(OSECS) wagn15UseLiiuaiIng

(3

Unandouuudivay (special safety evaluation)(SSE) %4313 4 Uselannisuseiliuasdssyne

Tdrfungrnsuazulevsiiieadesiunmsussfiuanuasadslul semaiudsaziilug
mMsaulueuian dm3y 4 Yssanildlunsussiduanaasndy Ussnouse (1) ng
Uszifiuanulasndenaunisufifiau (safety pre-evaluation)(SPE) tun1sUszidiuaiy
Uaondulagn1siasiziwara1nnisaldunsigams lonannisuagisnisuseuainy
Uaeadvlulasimsneuntih dsnnsuszidudandn "lasndulidou * wdnves SPE Aenns
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Uszifiumnudululiwazanuguisivesnisiindunsie (2) nMsUszifiuauUasndoiile
i@3aaulasenis (safety evaluation on project completion, SEPC) Aan1sa1513untlade
HosiAnduainnisteamdsinadedununearaitenisuuguaznunasnisians
Fruanuvasadelunisufifoulueuian venanddaiidnueAenisnsrnasuainy
Yaondevaaszuy (3) n1sUsediunmsinanuvasadsluaniugdagdu (overall safety
evaluation of current status, OSECS) LﬁumiﬂizLﬁumammﬂaamﬁaﬁmamquﬁwm
yioundiurasnssiunulasinsvesaniug gt fedadunsussiuauuaends
ngsmnazasounguiiedfudssuenuazanlunisudn gunsal dsteats Tsufutan
Tag waraniunisaldanisatuaudaends (4 nsussliuanulasadoiuuiiiey
(special safety evaluation, SSE) AenssniunsiinsziuazUsuiiiugunsniunsedadiil

anwaszfivey lnedniiussaunisaivseiduiieor@nenumnaila (Zhong, Zhang et al. 2003)
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2.5 WALARAZISN LT TUNISIATITITDUASIE
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wadlafidfgfineidesiunuideiieldidunuimaluntswaueudfedesi (Ericson 2005)

25.1  Job Safety Analysis

Job Safety Analysis JSA) n153tas1gaulasasslun1svitay wiedunssnlu
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aglunsiazdunaunsviiey SunsaueIsnistdesiudunsie

nsiesigiaulasadslusnuneadie Wunisiinisimsieianudasnfeun
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et al. 2010)
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wuInalunstasiudunsie

gutoya CJSA

JUN 2.4 TumsumsilaTgiaulasasielunisinany

2.5.2  $7911505739a@0U (Checklist)

$ensnTIaaey (Checklist) Tduirdesiiolunsmuny Ussidiuanadess lasnns
thiewnasgiuvizenguine iUszendidusensnsaaeuanudsssoiduuuimeUjoa
deliAnaudasn sty s1en1snsaaeuildlunisnsnasunisinudeliiinay
Uaoads dsfimnudielunsuszifiuninudes ursienisnsivaeviiidedefededlddii

mm%’lmLa‘wwL%amg‘mmW%mmgmmﬂizqﬂﬁLﬁuﬁﬂaﬂﬁmwaaU (Ericson 2005)

253  What If Analysis

1%
)=

What If Analysis [iumeafian1susdsunseiilidudou ftuneulunisiiiandugs
Immiszmummﬁmm;E'Ls?j'snsmzﬁmeﬁﬁﬁmmﬁuazﬂizauﬂﬁﬂilﬂuashaﬁ \eAnanui
Aendoafugtmg wu duAnmanial A anfneglstu Wudy fedamnzdmiuiludum
Sumseanianssuiifidnualiniess Funeuves What If Ussneuse 4 duneuie fuua
FEUANIAIFOY nsdeitugiinedt msfnundeyauazienansitisades msadrsdhany

LAEMINANTENUAATY (35 Toadssa 2545)
25.4  Cause-Consequence Analysis

Cause-Consequence Analysis (CCA) Az N153LATIERIINNANTENUlUNIa1Le B9
1NNV UNI1EnIeaURmnUTENRUAIBA AN NkATAMAERY nATla Cause-

Consequence Analysis (CCA) 1Ju3Sn53mseidmsuszynazUssiliuafuromadnsueg
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e A v oAda X oA o 4 . v o o
win1saliUewiuilinduiitoAumanve wenaini Cause-Consequence Analysis tanluly
lu Cause-Consequent Diagram (CCD) @4 CCA a1unsathluldlunuudiassgifmauagly
Uszilunaansvasnnuidsdiumgnisaiilewy Wunisdnsgianuduiusssninaneiay

wa (Ericson 2005)
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Method Material Environment i
:
1

Causes | Consequence

;J‘U‘I?i 2.5 Cause-Consequent Diagram (CCD)

25.5  Fault Tree Analysis

Fault Tree Analysis (FTA) 1JumafiadtasizisunsieidsuSuia (Quantitative)
A A a a 3 1 Id a '3
wadaiildunadalunisivseisnaivauwazaudisiluveanisfiamenisal Tiluns

Usziiudanuazlesdudaminiiniu damngiulussuui g uasdudou wagdslaglunis
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1 |

Ansgianmnueinsiinmansaifiidssrenisiindefidwmansenudeniiing Uamele
wdnn15ves FTA AevanuduiudveamauaznalaglifmungdivniezAnuliuugn
(Top Event) iitevhmsliasgyimanvaluiFesqauduan 51 FTA iduisgiivmfineintu
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E‘U‘ﬁ 2.6 139a379 Fault Tree Analysis

25.6  Event Tree Analysis
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E‘U‘ﬁ 2.7 Event Tree Analysis (ETA)
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257 Hazard and Operability analysis
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2.5.8  Failure Mode and Effects Analysis
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